Antisense inhibition of Entamoeba histolytica cysteine proteases inhibits colonic mucus degradation.
The exact role Entamoeba histolytica cysteine proteases play in overcoming the colonic mucus barrier, as a prerequisite to epithelial cell disruption, is not known. Herein, we determined whether E histolytica trophozoites expressing the antisense transcript to cysteine protease 5 (EhCP5) could degrade colonic mucin and destroy epithelial cells. Cysteine protease-deficient amoebae were generated by antisense inhibition of EhCP5, and assayed for proteolytic activity against [(35)S]cysteine-labeled mucin from LS 174T, and HT-29F Cl.16E cells. Recombinant EhCP5 mucinase activity was also assessed. Disruption of an intact mucus barrier and epithelial cell invasion by amoebae were measured using high mucin producing LS 174T and HT-29 Cl.16E monolayers or Chinese hamster ovary (CHO) cells devoid of a mucus barrier. Trophozoites with reduced cysteine protease activity were ineffective at degrading [(35)S]cysteine-labeled colonic mucin compared to wild-type amoebae by >60%. However, bioactive recombinant EhCP5 degraded >45% of purified native mucin, which was specifically inhibited by the cysteine proteinase (CP) inhibitor, E-64. Cysteine protease-deficient trophozoites could not overcome a protective intact mucus barrier and disrupt LS 174T or HT-29F Cl.16 cell monolayers; however, they readily adhere to and disrupt CHO monolayers devoid of a mucus barrier. These findings unravel a central role for E histolytica CPs as key virulence factors in disrupting an intact mucus barrier in the pathogenesis of intestinal amoebiasis.